
DRY TOI B LANDFILLS
Nothing stays buried forever. Werev-iew major deficiencies of dry tomb landfill-
ing and present alternative approaches for managing MSW that will provide
greater protection forpublic health, groundwater resources, and the environmen~

G. FRED I.~ AND ANNE JONES-].~

"~l f SW management has evolved in the US from open dumps through classical san-

[ ~ ,~ itary landfills to dry tomb sanitary landfills. The, dry tomb sanitary landfilling approach
i ~’ i is basically.an open dump in which each days wastes are covered by a few inches

~ Ir..~.of soil (classical sanitary landfill) where compacted soil (clay) and plas-
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tic sheeting (flex~ole membrane linersposedd~ytomblandfillingappro~htopro-
known ~ FML~) ~r~ umt to U-y to isola~~:c~publich¢al~’oundw~qu,~i~y,~u~
tbeunuw~dMSWfrommoisnue.Thiscon-the environment from adverse impacts of
tainment system also is d~igued to u7 tothe wastes for as long as the MSW in the
collec~ and manage the lencham (garbagetomb would be athreat. While KCP~ and
juice) genemmd within the dry tomb tha~USEPASubtidesCandDmand~edamin-
~ults f~m the entrance of moisuu~ intoimum30-yearposu:Iosuremain~nancean~
the tomb. Other countties and ~o~phi-monitoring period, the aSency~d recog-
cal m’~as in pans of ~ and Wes~mniz~th~thisperiodmayneedtobeexpand-
Europe have chosen not to adopt the dr~ed where it specifies that th~ regional
~omb method ofMSW landfilling, typic~loadministr~or m~y extend the postclosure
ly becanse oftbe liP~hood of the ultim~m~r~mancemon~toringperiodbeyondthe
f~ilu~ of the dry tomb conu~unem Oh~r)minimum ~0 years.
system to prevent moisture flora en~.ng k is obvious, considering the charac-
the landfill and to collec~ all Icacha~ gen- I~isticsofMSWandtheprocesses tha~
ez’au~l in the landfill place in clzy tomb landfills, th~ MSW in a

USEPA(1988a),aspanofdevelopingSub- the environment for as long as the landfill
titieD~ul:uion~s~a~dintbeAugust 1988exL~(L~andlones-Lee, 199~ 1993).The
Federal Register:. inorganics (metals, salts) and muny organ-

"F’~t, even the best liner and leachateics will be a threat, effectively, forever.Le~
collection system will ultimately fail due toand Jones-Lee (199413) have ~commend-

natural deterioration, ed that the minimum 30-year postclosure
and recent improve- maintenanceandmonitoringperiodshould
merits in MSWLF be abandoned in favor of expamied, per-
(municipal solidwaste pemal-fundedmaintenanceandmoniwring.
landfill) containment Hiclanan (1992; 1995) has urged that a
technologies suggestdedicated a~st fund be developed for all
that releases may belandfills to meet contingencies that may be
delayed by many dec- encountered in the fuua’e.

USEPACriteriafor ~ ~ ~
MunicipalSolidWaste Lee and Jones-Lee recommend that th
Landfills (USEPA, postclosure maintenance and monitoring
1988b) states: funding be developed from additional dis-

"Once the unit is posalfeesthatareplacedinadedicatedtrust
dosed, the bom3m layer that can be used only to meet the clo-
ofthelandfillwilldete- sureJpostclosure maintenance and moni-
fiorate over time and, toring needs. They recommend the
consequently, will not magnitude of the u’nst fund be sufficient to
pt~,ent leachate tr’ans- eventually exhume (mine) the wastes in the
port out of the unit." landfill and properly manage these wastes

The situation today so they do not represent threats to public
is no different than it bealth, g~nndwaterr~ourees, andtheenvi.
was in 1988. There is~ mnmen~. Lee and Jones-Lee (1995a) have
no doubt that a corn- recendy reviewed the problems with cur-
posite liner, including rent dry tomb landfill closure and postclo-
a double-composite-sure maintenance and monitoring
linersystemcomposedapproaches and have recommended

ofplasticsheetingandcompactedsoilcon-approaches for closure and postclosure
forming to minimum Subtide D require-maintenance for classical sanitaxy and th7
ments, will not prevent landfill leachatetomb Subtide D landfills.
from passing through the finer system into Since, with few exceptions, both of the
theaquifersystemassocia~twith the land-types of landfills (classical and dry tomb
fill for as long as the wastes in the landfillsanitary landfills) will pollute groundwa-
represent a threat. This eventually willters and the aquifer system hydraulically
lead to pollution of the groundwaterconnected to the landfill, the key to public
hydraulically connected to the landfill, health and environmental protection is the

establishment ofaleak-detectable cover that
’I~llIU~YEtit Pfl~’glJlSffi~ M~I~’gi~g prevents moist’are from entering the land
Commentaries on USEPA-proposed Sub-fill after closure.The current Subtlde D r~,
title D landfill regulations (Lee and Jones,ulations allowed the closure of a dry tomb
t988) discussed the ability of the then-pro-sanitary landfill with a cover that does not
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the landfill.LeeandJones-Lee (199~a) n:c-adopt double-composite-lined MSW land-
ommend tha~ a trust fund be developedfills as the minimum needed for pro~ing
from disposal fees to facilita~ action whengroundwawx ~ottw.es from pollution by
needed to prevent leachate from passinglandfill leacha~. It is important, however,
through the lower-composite linerandpol-in adopting double-composite liners not to

¯ ’ ......... luting the gmundwaters near the landfill,t~y to rely on the lower-composite liner as
This dedicated trnst would ensure flu~ fundsacontainment liner. Instead it should be part
are available whenever they are needed atof a leak-de~ction system for the upper-

’ any time in the future to address thecomposite liner.
inevitable failure of the composite liner. MSW leachate recycle in which

is introduced back into the landfill has been
~I,1~i[!tI’1~ [~til~Nl, lJi6 SYlqtotcm~s found to potentially greatly accelerate the
At this time the US is the only country that"stabilization" oftbe landfill. This so-called
has adopted the dry tomb sanitary landfill-stabilization is the conversion of fer-
ing approach. Several states such as Newmentable organics in the wastes into car-
York, NewJersey, andPennsylvaniadeter-bon dioxide and methane (landfill gas).
minedinthe 1980sthatasingie-compositeEMCON (1975; 1976), headquartered in
finerofthetypeadoptedbyUSEPAin 1991Pebble Beach, CA, conducted one of the
as Subtitle D minimum requirements wouldmost defi~tive demonstration projects on
not be adequate to p~tect g~undwaterthe value ofMSW leachate recycle, ln that
resources from pollution by landfill leschatestudy it was found that landfill gas pro-
in dry tomb landfills. Since the promulga-duction processes that normally take 30 to
fionoftheseregulationsbyUSEPAin 1991,50 years in a conventional sanitary landfill
a number of other states such as Arizona.could be accelerated to take place in four
Michigan. Kentucky, and Oregon haveto five years under field conditions.
adopted double-composite liners for MSW , .
landfills. As the significant deficiencies inl.~.aff~l"g ][I~CI’~ I!
minimumSubtitleDlandfilIlinerandcoverRecently considerable attention has been
systems are becoming more widely recog-givento ieachate recyclein Subtitle D land-
nized, i(is likely that many other states willfills. Much of this attention arises from the.
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fact that leacham disposal is expensive atto groundwater pollution. L~ and lonesoccurred in the classical unlined sanitary
some landfills. Recycling leachate back(1990) and Lee and Jones-Lee (1993) ~c-landfill Further, the FML in the single-
into the landfill at some locations is ini-ommend that following a four- to five-year¢ompositefinermakesmonitoringofliner
tially an inexpensive way to dispose ofMSWleachamrecyclepefiodatfl~closureleakage and groundwater pollution high-
leachate. Lee et al. (1986) have discussedof the landfill a I0- to 15-year clean waterly unreliable.
the importance of shredding MSW as pa~leaching of the fermented waste residuesAir.native ~~ to the dry tow’¯of any leachate recycle project to break upbe practical This "wet cell" approach notsanitary landfill include doubte-c.ompos~
the plastic bags that are used for home andonly conve~ the ferm~table organics inlin=s where the lower-composite finer is
commercial solid waste disposal. Failurethe landfill to CO: and CH’, lmt also leach-partofalescbate-detectionsystemforleak-
to shred the waste could readily hinder thees the wast~ to remove those components. ag~ of the Subtitle D liner. The cover used
acceleramdstabilizationofthefermentableofthewastethatrt~’presentlong-tennthreatsto close a dry tomb sanitary landfill should
components of MSW. ¯ to groundwater quality through passage ofinclude a leak-detectable cover that is effec-

Lee et al. (1985) conducted a compre-the leachate through the fine, s. tive!y operated and maintained forever.
bensive review of the advantages and dis-This wet cell approach should be con-Adopting this approach should enable the
advantages of MSW leachate r~ycle. Asdacted in double-composite-finedlandiilIsdeve!opment of dry tomb sanitary landfills
they point out, some states at that time Fro-using sh~dded wastes in which ti~ lower-that will be protective of public health,
hibited leachato recycle due to tim poten-composite lineris aleak-detectionsystemgmundwaterresourc~s, andtheenvironment
tial for increased groundwater pollutionfortheupper-compositeliner.Ifdaringthefor as long as the wastes r~t a thzr.at.
associated with the increased hydraulicleacham recycle or leaching of the wasteThe wet cell landfilling approach in
loading on the landfill. This problem canwith clean water it is found that leachatewhich a landfill is operated as a biologi-
be especially important in Subtitle D land-is detected in the leak-detection systemcal and chemical reactor to ferment and
fills wherethesingle-composite-finerFMLbetween the two composite liners, then theleach the components of the wastes (gas
makes the groundwater monitoring systemleacham re.cycle or clean water leachingand leachate) that represent long-term
particularly ineffectiveindetec~g !eachateshould be stopped and tbe waste exhtunedthr~ts to public health and the environ-
pollutionofgroundwaterbyleakagethroughf~om the landfill, ment is a method of choice for MSW man-
the liner. Lee and Jones-Lee (199Yo) rec-There is need to change Subtitle D reg-ageme.nt. While somewbatmore expensive
ommend that MSW leachate r~?ccle onlyulations to permit the managedleaching ofinitially, in the long term it would be a far
be conducted in double-composite-linedthewasteswithcleanwaterduringthetimecheaper method of MSW management as
landfills where the MSW is shredded, the landfill liners are expected to be effec-a result of removing those components of

While MSW leachate recycle is well-tire, in order that the clean water washingMSW that represent long-term threats to
known to cause accelerated rates of con-of the wastes be accomplished, public health, groundwater resources, and
version of fermentable organics to landfill the environment.
gas, the so-caRed landfill stabilization thatWIlIL~ l~0 Wg G0 i~g01/
occurs in this process does not address theThe USEPA Subtitle D dry tomb landfill-Environmental consultants G. Fred
leaching of chemical constituents in theing approach, as adopted in 1991, at bestPhD, P~ DEEandAnneJones-Lee,
waste. Well-stabilized MSW with respectonly postpones groundwater pollution byare principals of G. Fred Lee & Associ-
to gas production still is a significant threata few decades from what would haveares in El Macero, CA.
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Reference Addendum to Dry Tomb Landfills:

Additional infomation on the topics discussed in this paper is available from the authors by
phone: 916-753-9956, fax: 916-753-9956, or e-mail: gfredlee@aol.com.
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